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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a protective element excellent in the reset of a 
resistance value and reliability, by constituting conductive particles in the form wherein 
spherical particles are linked in a straight chain or a dendrite, and setting the aspect ration as a 
specified value. 

SOLUTION: In conductive polymer composed of crystal polymer and conductive particles 
dispersed in the crystal polymer, the conductive particles have a form wherein spherical 
particles and linked in a straight chain or a dendtrite, and the aspect ratio is set higher than or 
equal to 5. The conductive particles are filled with metal particles of 30vol.% or higher whose 
resistivity is at most 1 x 10-4n.cm. The resistivity of the conductive polymer at a normal 
temperature is at most O.Sn.cm. Thereby conductive polymer excellent in the reset of a 
resistance value which has PTC characteristics wherein the number of figures of resistance 
increase is at least 7 is obtained. A protective element using the conductive polymer can cut 
off a large breaking current value, the size is small, the rating current value is large, and 
reliability of the resistance value reset is high. 



LEGAL STATUS 

[Date of request for examination] 14.04.2000 

[Date of sending the examiner s decision of 04.03.2003 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAA8XaaBADA40924601 0P1 .htm 



2005/01/20 




ma^mmff (jp) ^ H |^ ^ ^ (a) mmmm'jkmmn 

i^ii¥9 -246010 



(43)4JriBB 9 ^(1997) 9^190 



(51)Inta* 




P I 




H 0 1 C 7/02 




HO 1 C 


7/02 


C 0 8 K 3/00 


KAA 


CO 8K 


3/00 KAA 


7/00 


KC J 




7/00 KCJ 


C 0 8 L 101/00 




C0 8L 101/00 


HO IB 1/20 




HO 1 B 


1/20 C 








ms» m:m<D».2 ol (± s w 




4$BV8-49934 


(71) USA 


00000EB21 












^J6K8 ^Vl99o^ 3 ^ 7 B 































































(54) BBnc!>«ii(] mm^^j-^ 



(57) [Si^l 




o ^ 50 7S foo m /so m 



(2) #BB¥ 9-24601 O 



[ffi3}£«2] j^Slt^'T-li. tt«tn111 X 1 0-4Q • 
c mJaTA^t.^E^•5^StaTT'A^O 3 OSa%Jil±^«$ 

O. 5 Q ■ c mlilT-CfeSa^S 1 1B«©»ai4jK' J 
[O O O 1 ] 

(Positive Temperature Coe 
f f i c i e n t =IE<DSfi«3a* !^14$Wr'5 

[O O O 2] 

/Jx $ L ^ * - tK > ^ ^0) jeSim^A^^-fijc $ ;h. r L X 

[0 0 0 3] &lT. fit3fe<DH«'J-7PTCt LT. *H4^ 
§^^4 2 3 7 4 4 1 ^IC. 3?ai4«i^i: LT^J^tagD 

( n m) A*20~1 50nm r*affias (m2/g) t 

«a-ea)J±«tafiiA<0. 5-5 Q • cm. «tt± 
»ffi3i!t*<:*;^tx (3~6«i) PTC^tt^W^^/K'J^ 
PTCA<»f,n^!»Bi4a^A<M^$*tri^So ca)» 

^ ^7 ^ 5 3 ss%<7);-g^!feiT'f^s L/ciamss^a^^ 

[O O O 4] *S1^l»m4 5 4 5 9 2 6-^1=1*. 

«mtt«i^i Lr-'V':r;ufit^i oS!S%Jii±a>*Jiia 
^ t * > 3^ 5 >y ^7 4 Sfi% Jii±a)l^*s«l^- * ffiffl 
■r^tii. «ta±#ffil»A<:^*t^7K'J7PTCA<^&*t-5 

jS7K'JX^Ul/$5 2. 3§fi%. =.«V'!7-;U3 5. 8§! 

[0 0 0 5] ^fcs ^Bi¥4- 1 6 7 5 0 1 -^IC. 
ttfil^ t LTff^«taMA<0 . O 5 Q • c miJiTO-y— 



±) PTC^14$^-r-57K'J^PTCA<»c>*iSCi:7!)< 

X^U>$^2 5«fi%. spi9taS3 5 O nm. JtSffiS 
6m2/ga>*-7P:^:f5.y^? 7 5fifi%©S^iaT?f^ 

[0 0 0 6] ^fc. i^iaiP5-4 7 5 03#IC. 

M*<<S< (1 Q ■ cmKIT) . )!)xoStn;±#ffi»*<^# 
(7ffifel±) PTC^14$Wr-S)'1^'JVPTCA<»e, 

®g7K'Jx5^U>$6 2. 5afi%, ^KjtlS3~7// 
ttaffiWO. 3 4~0. 4 4m2/ga)X/<-f <7*t 

7 . 5 sa%a>ji^i83-c<*8! Lt=jam35«amT-y-> :^ 

;UNo. G<DStitiaJt^14$E9(c5^-ro 
[0 0 0 7] |g6~9IC?af,3!|x^CJ:^IC. PTC^tt© 

«fitJ:»ffiatt. ■9->:^;UNo. d, e, f, Gom 

IC. 5. 8«f. 7. 2W, 4. 2ffi. 7. 8«T-Cfco 

[0 0 0 8] (2 5''c) -erotttetaffii*. -y- 

V^^UNo. D, E» F. GOIEIC. 1. 3Q-cm. 
O. 08lQ-om» O. 27Q-cm, O. 47Q- 

[0 0 0 9] «tiiaaa4SI-j3tx-C«ta(fi*<ii:^ 

■th^m. (1 5 0^) *-c±»*-a-aitT«s*-cTK 

E, F» GflJIKlC. 2. lQ-cm, O. 80S?-c 
m, O. 55S2-cm, 10. iQ-c mT?fcofco 
[00 1 O] 

-;t?>3f^-y^a)Jt^, PTC^14<D»ta±^*#-SC 
tA<t?^-53b<. ;SS-e<0tt:«lafit3!)<0. 5Q • emlU± 

[OO 1 1 ] 3|s:fllBtt±IBtt*0)Sffl$»*-r-St,a) 

[0 0 12] 

[0 0 13] 

[«l8<Oillifia>)KSI] :$:fBIBfl5»3!tS 1 fH®<7>«eBI*, 



(3) ^H¥9-2460 1 0 



[0 0 14] %iz. ii*^2l5®a)Sieai4, if^^llE 
K<Df£l3©3jmi4tl^-tt. ttgtafiSl X 1 0-4Q • cm 

t<!:t(cMI53>ai47K'J^<7)^ja-ea)ltSla<iA<0. 5 

ttrSBiSftttTK 'J -7 IZ^J-tt * ?K 'J -7 P T C (DttiStafil 
1 X 1 0-4q • cmJJlTA''C>^i:-5^Mfe^$3 0§fi% 

[0 0 16] C<7)«fiElC<fey, tkStaMl x 1 0-4Q • 
c mJaT3!l'»t>^j:*^ga^^ 3 OSifi%Jal±3£iaUTL^ 
{.W^iStM) -Clt«lafi&A<0. 5Q • cm 

jaTT'&y. A^o«ti^±»^fiaA<7ffi)^^±o)PTc#14 

«i^-a)jK^*i4«ctt«t^A<aiitt*fci*«ttttico^cA<y 
rx^^7 Hk5ia±-efes*«e^*3 osfi%isi±?E 
aurt^^fcto, #«14^^I47K'J v4'r-:*:#<^»-r 

[00 1 7] ZOtzHi. *fleaO!>^ifi6lcA^3!l^*PTC*^ 
[00 18] 

[ll«g#l] 

[0 0 19] $-r. einbfi? o~9 o%«)affi«;K'j 

6 1 §S%i:^}K(0¥l$)«[SO. 8//m. tk 
Sffi«2m2/g, «tt«l^*<S®!btl=o/j:A<y7'X.^ 
^ t-ifc«l5 00)*-7H-^U5t-eSSjSLf=Jt«taffi6. 8 
4 X 1 0-6Q • cm(D— y-^^m^^S 9!gfi%$, t 

— 1 5 o'cicJbagftLfca^p— ;ncT 2 0 5j>Fa^;i^ 

ictt55-r*g* Y(7)jt^rx'<^7 hit.!: -r -So 
[0 0 2 0] ;j?(c. fixeT-#f>*tfc;1^!^^2*o- 

;u/)>t> >>— httT'ffil y ai L5ta] Lfc^, i 5 o x i 5 o 

[002 1] fl1IXg"C»e>*lfcv— h^m^iir'S 

■5 2 5 |/mlf(D--y'!r;uS^ST?Mffl9A^t>(4*^. 19 
Ot, 70 k g/cm2<oa*-Cl5j-PBlAD{»aDlIfiEJKL 
ff^O. 5mma)ma#^¥Sl=Lfc. C03K*4$ 
mT•||fi8t^S®F«3■e-:^*^ib 1 OM r a dggltLs OL^ 
T?. te:^A>C> 1 OM r a dMItU, g®S7K'Jx^Lx> 



i::iStl*«Sgtg$JfiLfc«. 2 x 2 mm(©a«lc«] y UJ 
[0 0 2 2] C<0|SI4lc#m<ifl5=.<y>r;U5g(c 

[0 0 2 3] (3l2i^2) lUT. :*:%^0>|li&^2l=O 

[0 0 2 4] SlJSffill tffiJl-r*©!*. ^S^bfi7 0~ 
9 096(DSIgJS7KUX^U>$6 4$fi96<t:I»)&<0?l$ 
«lg8//m, itasa4m2/g, ««S^A<«ettlC 

1 . 6 7X1 0-6Q ■ cm(D^t»* 3 6 §fi%<D5"l^!|& 

tn;;"SJStt*g*0 2fc^-rc, 
[0 0 2 5] (ttS««1) felT. it®«!l(COLNTitt?8-r 

[0 0 2 6] lKS<bJS7 0~9 0%<D^8Bft7KUX^U 
>$7 6§«%i:Mi^||Jg^J1 i:|^i:-'vy;Ha-¥-*2 
4#S%<7);-l^!|^$«fI^SISi9i|i ^l^»(7}9i!iS^i£-e, 

«taigSffil%$@3l=^-ro 
[0 0 2 7] PTC!^i4(©«Si±#ffi»id:. ■y->::>';uN 

o. A. B. COIUJC, 8. 3ffi. 7. 2ffi, 7. 8ffi 

[00 2 8] ^S-C(DJt«tfL(ii4. ■9->:^;uN 

o. A. COTIHIC, O. 067Q-cm, 0. 2 1 
Q • cm, 1 . 1 Q • cm'Cfc-Dfco 
[0 0 2 9] ^fz. «^^gSa!l£(Cj3t^r%mMA<iiA 
-rSiSS (1 sot) *T'±^^F-t±SlltT^a*T'TB 

$-ti-fc^a>^ST-a)ifc«tafiti4. -y-^T^^UNo. A, 

B, comic, O. 1 OQ • cm. O. 35Q ■ cm, 
2. OQ • emT?3&r3fco 

[0 0 3 0] P T C!^tt(7)«tft±Sffil»l4, -y-^ZfjUN 

o. A, B, ctt, 7fiIJ^^±fe§fcto:*;#L^iam3i^^ji 

Br-r«Ci:A<-C#, *P>lc, -y-lz-I^^I/N o. A, B<D<k 
5l=i»mil«l'?-a>%«fi]!i<3 0$fi%l£l±&S«^, S 

a-e«)tt»tn;{ii4o. sq ■ cmKiT-efc-Sfc*, i?^ 
A^^KJl&^f^lSO. ^mm-^&ht. wi&(Dm.mmi3<z>i 

2mm-r?tt*G>$!|1 /5telT0>ffiWl=*Jt^r*, 1 QJsl 

T<Dea^^A<f#t>*i.fco ^'m^n'^-ommtm 

*<Itffitt ^ fc I- A< y T X ^7 h it 5 

jji±-cife*fc«), PTc^ttig^^ («taasa5Sic*j 
•ofztzit). siyjiLroffiffltprfig-cfe-s. 

[003 1] ^fc, :*:||J£^J<0-y->^;bN o. Alz^l!) 
(7K'J■7PTC<DatafilA<li*L^eL^) 11355 A, 

<fet;t!)ff (^y vPTca>«stffl3!i<ii*:-r-5) mssi o 



(4) 



9-24601 O 



ta LtzmitmM^^-rmmx'^. i o o aepad Ltz^ 
^^i^mm^ (1 0 0 A) ^js^ra-csBf-e#f=o 

Co O 3 2] 



[@2] I^IIS&9i|2 0>«taSStt^$^-rS 
[@3] l^ti:^0>!a>etiiSStt^$^-r@ 



[@2] 



[IS4] 



tool 
/on 
m 
took. 



O-Of 



J 



z5 SO ft m as tso m 200 
3L M CO 













W - 








m- 












100- 
0- 






at - 







J 




0 



25 SO 75 m m fso m 200 



[05] 



0 a$ 1 t.5 2 



[06] 



17] 



0OH 




WOli' 


fon 




m- 


m 




m - 


WOK 




m- 






re ^" 




J 


* fk - 












/» - 








Of 


- 1 1 1 1 1 1 1 




o 25 SO 75 roo fis ^ m J 







0 OJmOima^Oim 



i% M CO 



2S SO 7S mo f25 /50 m 200 



(5) 



V 9--24601 O 



[S8] 



iOOfi 

m 

MIC 
in cm) ^ 



0.01 



J 



o iS so 75 /oo m /so m m 
a A CO 



fOOrt 

m 
m 

fOOk 

0 
Of 



aof 




IS so 75 M> rzs *so m S)0 
* it rc) 



[139] 





toon- 




fort - 








took ' 








/A - 




/oo - 
/o • 






a/ - 








O 2S 50 7$ fOO t2S W ffS 



iEST AVAILABLE COPY 



